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1.0 PURPOSE AND NEED FOR ACTION
The 2007 Montana
Legislature appropriated
$270,000 for the
removal of the SH Dam.
The purpose statement
under HB 837 included,
removal or modification
of three water diversio
projects on the Tongue
River would add 177
miles of critical, |
unimpeded spawning
and rearing habitat for
several native warm
water fish species that =
have disappeared fromi ==
the Tongue River andy

that are  decliningppqig 1: SH Diversion Dam View South Taken 9/21/07.
throughout their range ir

eastern Montana.

Origins of these statements were not researchegadsof this report, but appear
consistent with other reports conducted on the Tierigiver by Confluence, Inc. (2007),
Elser & Mcfarland (1977), and others.

1.1 Proposed Action

Montana Fish, Wildlife and Parks (FWP) proposesaeash of the SH Dam to restore
migration of native warm-water fish species thaelin the Yellowstone River and its
tributaries, including the pallid sturgeon, andaes of special concern, such as the blue
sucker, sturgeon chub, paddlefish and sauger.

1.1.1 Funding
The project was appropriated by HB 2, Montand G@gislature funded from
Operations & Maintenance Funds in the amount 0D$200.

1.2 Location and Setting

The SH Dam is located approximately 45 miles soe#ivof Miles City, MT in the
southwest ¥4 of Section 16, Township 2 North, Ratg&ast (P.M.M.). The coordinates
of the project site are Lat. 45.924798°, Long. -1@6579° (WGS 84). The SH Canal
System was privately built between 1901 and 19D system was owned and operated
by the SH Ranch. According to a local landowneg,dhginal cribbed log diversion dam
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was converted to concrete structure during the '$9@0onfluence, 2007). Surrounding
land use in the area is primarily agricultural wattazing and irrigated crop production.

Photo 2: SH Dam View North Taken 11/26/07

Allied Engineering Services, Inc. Page 2
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Figure 1: Vicinity Map
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1.2 Need for Action

Historic diversion dams along the Tongue River hdigeupted the natural flow regime and have
altered the physical, chemical and biological psses affecting the Tongue and Yellowstone
River ecosystems. Restriction of fish and aquatiaonisms from their native spawning habitats
has contributed to population stagnation and eatiop particularly of species of special concern
associated with the warm-water fisheries.

1.3 Objectives of the Action

1.3.1 Objective 1

The primary objective of the SH Dam removal is ¢éeestablish an unobstructed river
channel with natural riverbed and bank conditiongte Tongue River that will provide
unimpeded access to fish and other aquatic orgarefove the existing dam.

1.3.2 Objective 2
Complete dam removal project within specified pcojeudget.

1.4 Relevant Documents and Plans

1.4.1 SH Dam Removal Conceptual Design and Planning  Report

The SH Dam Removal Conceptual Design and PlannampR was prepared for the US
Fish and Wildlife Service and Montana Fish, Wildlénd Parks to provide conceptual
dam removal alternatives, potential impacts, artdnased implementation costs. The
report was completed By Confluence, Inc. and HKNE. Idated May 15, 2007. The
report outlines existing conditions, two removaltiops, sediment disposal options,
restoration conceptual plan, potential impactsarthdemoval, environmental permitting
requirements, sediment sampling and analytical retboy analysis and a project cost
analysis. The report also includes topographicesudata in the area of the SH Dam. A
topographic profile of the river channel was sueawapproximately 3,400 feet upstream
of the dam and about 600 feet downstream of the. damotal of eight cross-sections
(including the dam crest) were surveyed.

1.5 Decision(s) That Must be Made

Decisions will need to be made to determine if #iernatives analysis meets the project
objectives, which alternative should be selected #n determine if the proposed selected
alternative will require further analysis or study.

1.6 Scope of This Environmental Analysis

1.6.1 History of the Planning and Scoping Process
An article in the Billings Gazette attributed fishabitat restoration desires as long as 40
years ago on the Tongue River. More recently, t@f6ot long Muggli Fish passage

Allied Engineering Services, Inc. Page 4
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was dedicated on September 19, 2007 and provideEssa@round the T&Y Diversion
Dam.

The 2007 Montana legislature approved funding ifoisifiing the T&Y project, removal
of the SH Dam and the Mobley Dam, and a feasibititydy for removal of the
Cartersville Dam on the Yellowstone River near tirs

Confluence Inc. completed conceptual design andnptg for removal of the SH Dam
for Montana Fish, Wildlife and Parks and the UShFasmd Wildlife Service in a report
dated May 2007. Project details and direction far environmental assessment of
alternatives as well as development of construdi@mcuments were outlined in a letter to
Allied Engineering dated November 5, 2007 from Muora Fish, Wildlife and Parks.

An on-site meeting was held at the SH Dam inclugiegsonnel from Montana FWP,
The Nature Conservancy, Allied Engineering Servites, Mainstream Restoration, Inc.
and Mr. Ray Harwood (adjacent landowner) to disqrsgect history and dam removal
options.

1.6.2 Issues Studied in Detail

1.6.2.1 Surface and Groundwater Resources (Issue 1)
Dam removal may result in localized changes inaa@&fand groundwater elevations in
the vicinity of the diversion structure.

1.6.2.2 Soil/Land Resources (Issue 2)
Removal of the diversion could affect the soils ietiately adjacent the Tongue River
and alter erosion patterns, deposition and sitatio

1.6.2.3 Air Quality (Issue 3)

Construction operations and post- construction s&gosoil can result in increased
airborne particulate matter that could provide sance for nearby residents and farming
operations.

1.6.2.4 Water Quality (Issue 4)

Dam removal could have significant short-term watgprality effects during and
following construction due mainly to accumulatioinsediments behind the dam and the
potential for significant increases in turbiditydagediment mobility. Pollutants that could
be stored in sediments could also contribute temquiality degradation. There is also
the potential for construction equipment releaséyafrocarbons directly into the stream
in the event of equipment malfunction or fuel ggk.

1.6.2.5 Vegetation/Wetlands (Issue 5)
The conversion of fringe wetland species to herbaseand woody upland meadow
species could be a direct result of dam removaltdulee lowering of water elevation.

Allied Engineering Services, Inc. Page 5
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1.6.2.6 Weeds (Issue 6)
Construction operations and water elevation chaviieesult in exposed soil that could
be vulnerable to invasion by undesirable invasiamtpspecies.

1.6.2.7 Fisheries (Issue 7)

Although the removal of the dam is anticipated éstore upstream fish passage and
thereby provide access to presently inaccessibleHabitat, construction operations and
removal of the dam could have long-term detrimemttfects on some species and
significant short-term impacts on the entire figh@ownstream of the dam.

1.6.2.8 Wildlife (Issue 8)
The dam removal could affect species diversity distkibution in the immediate area
through habitat conversion.

1.6.2.9 Threatened and Endangered Species (Issue 9)

1.6.2.9.1 Pallid Sturgeon (G1, S1)

Although the pallid sturgeon has not been docunaeimehe Tongue River upstream of
its confluence with the Yellowstone River, the deamoval could create disturbance(s)
and/or alter habitat for the pallid sturgeon.

1.6.2.10 Species of Special Concern (Issue 10)

1.6.2.10.1 Bald Eagle (G5, S3)
Recently delisted by the USFWS, bald eagle habdatd be disturbed and altered as the
dam removal could cause vegetation conversion.

1.6.2.10.2 Brewer's Sparrow (G5, S2B)
The dam removal could create disturbance(s) amd h#tbitat for the Brewer’'s sparrow
through vegetation conversion.

1.6.2.10.3 Loggerhead Shrike (G4, S3B)
The dam removal could create disturbance(s) amd h#bitat for the loggerhead shrike
through vegetation conversion.

1.6.2.10.4 Greater Sage-Grouse (G4, S3)
The dam removal could create disturbance(s) aed ladtbitat for the greater sage-grouse
through vegetation conversion.

1.6.2.10.5 Sauger (G5, S2)
The dam removal could create disturbance(s) aed ladtbitat for sauger.

1.6.2.10.6 Blue Sucker (G3,G4, S2,S3)
The dam removal could create disturbance(s) aed ladtbitat for blue sucker.
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1.6.2.10.7 Sturgeon Chub (G3, S2)
The dam removal could create disturbance(s) aed ladtbitat for sturgeon chub.

1.6.2.10.8 Sicklefin Chub (G3, S1)
The dam removal could create disturbance(s) aed ladtbitat for sicklefin chub.

1.6.2.10.9 Paddlefish (G4, S1,S2)
The dam removal could create disturbance(s) aed ladtbitat for paddlefish.

1.6.2.11 Community Impact (Issue 11)
The dam removal could impact downstream water udaess to short-term increased
turbidity.

1.6.2.12 Aesthetics (Issue 12)
Dam removal will change the appearance of the river

1.6.2.13 Recreation (Issue 13)
Removal of the dam could affect recreation in tteaan terms of fishing and boating.

1.6.2.14 Cultural and Historical Resources (Issue 1 4)
The dam is a historical structure. Removal woulgulein the physical loss of this
resource type.

1.6.2.15 Public Controversy (Issue 15)
Removal of dams and construction operations irrsigan generate public controversy.

1.6.3 Issues Eliminated From Further Study

1.6.3.1 Soil and Land Resources (Issue 1)

The dam appears to be constructed on somewhat exkmandstone belonging to the
Lebo Member of the Fort Union Formation (US Geotayji Survey, 1998). Soils
generally originate from eroding bedrock and akiverraces and include fine sand, silts
and some clay textures (NRCS, 2007). No detrimesftatts to surrounding land use or
productivity are anticipated. Some short-term dffenay be encountered associated with
construction activities, including haul roads amenddisposal. However, these effects are
relatively isolated and small scale. Erosion cdntreasures and reclamation of disturbed
areas would mitigate potential harmful effects.

1.6.3.2 Air Quality (Issue 3)

The primary concern for air quality is dust genedalby construction activities associated
with the dam removal and dust generated followiagstruction originating from areas
of exposed soil. However, construction activities aot anticipated to create significant
amounts of airborne particulate matter. In the eweérsignificant generation of nuisance
dust during construction, abatement through apipicaof water can correct this problem
and can be contractually addressed in the congtrudbcuments. Temporarily exposed
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soil following construction could contribute to sance dust during significant wind
events, but will be abated as vegetation is estaddi during the growing season. FWP
personnel can monitor nuisance dust as part ofnstteitoring and stay in contact with
the only likely affected nearby residents and alfatecessary.

1.6.3.3 Weeds (Issue 6)

Establishment of weeds as part of construction lvglimitigated through reclamation and
seeding of disturbed areas using native plant speéireas of bare soil exposed due to
lower water elevation should have sufficient seedrce to regenerate naturally. Weedy
species may pioneer these areas initially, butveafiegetation should be established
within 2-3 growing seasons and will eventually cothpete weeds. All removal
alternatives will include monitoring and weed magragnt if necessary.

1.6.3.3 Fisheries (Issue 7)

Since the dam is presently a barrier to fish passthg anticipated result of removal will
be beneficial to the fishery. Some species maydwatively affected in the long- term
through habitat conversion, but the overall besg@ispecially for threatened species and
species of special concern, will likely outweighgatve impacts. Impacts to water
guality are discussed in Sections 3.0 and 4.0.

1.6.3.4 Wildlife (Issue 8)

Wildlife habitat conversion will likely take placen the immediate vicinity of the
diversion structure, but long-term effects from oea should be minimal. A discussion
of relevant habitats is provided in Sections 1¥6&hd 1.6.3.2 below.

1.6.3.5 Threatened and Endangered Species (Issue 9)

The pallid sturgeon is listed as endangered by Ulse Fish and Wildlife Service
(USFWS) and US Forest Service (USFS), as Specatu$tby the Bureau of Land
Management (BLM) and as S1/G1 by the Montana Nhtdesitage Program (MNHP).
The ranking by MNHP indicates high risk becausexdfemely limited and/or rapidly
declining numbers, range and/or habitat, makiraghly vulnerable to global extinction
or extirpation in the state.

The pallid sturgeon is the only listed speciesatias an issue due to the Tongue River
being a tributary of the Yellowstone River where thallid sturgeon is found. The pallid
sturgeon likely inhabited and spawned in the TonBueer historically. The reason for
eliminating this issue from further study is thathidity generated from construction
activity and sediment release, due to impoundedrsad erosion, would be beneficial to
the warm water fishery. Suspended sediments plagnpartant role in river ecology and
provide cover for warm water fishes allowing themntigrate. In addition, the project
may in fact benefit the pallid sturgeon by openauglitional habitats through increasing
100 plus river miles (Brad Schmitz, FWP Region &heries Manager; personal
communication, December 18, 2007).
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1.6.3.6 Species of Special Concern (Issue 10)

1.6.3.6.1 Bald Eagle (G5, S3)

The bald eagle was delisted by the USFWS in Augli2007, but is still protected under
the Bald Eagle Protection Act. The Act prohibite ttaking or possession of and
commerce in bald and golden eagles, with limitecegtions. Bald eagles have been seen
in the area, and a nesting brood was apparenydais several miles downstream of the
SH Dam (personal communication on December 20, 2@@0Y Mike Backes, Fisheries
Technician, Region 7 FWP). Bald eagle habitat $® @pparent adjacent to the SH Dam
where a stand of cottonwoods occur primarily on soeith shore of the river with
scattered cottonwoods occurring along both bankbhefriver. Water elevation changes
as part of dam removal will not likely have a sfgrant impact on cottonwoods (bald
eagle habitat), since cottonwoods can tolerate aurgiwater range within what is
expected as a result of dam removal.

1.6.3.6.2 Brewer’s Sparrow (G5, S2B)

According to the Montana Natural Heritage Progratate ranking Brewer's sparrows
are at risk because of very limited and potentiagclining numbers, extent and/or
habitat, making it vulnerable to global extinctionextirpation in the statd he modifier
“B” rank refers to the breeding population of thgesies in MontanaGlobal ranking
refers to this species as common, widespread amddabt (although it may be rare in
parts of its range)in Central Montana, Brewer's sparrows nest in sagbbaveraging
16-inches high. The cover (concealment) for thet pesvided by sagebrush is very
important (MNHP, 2007).

Since Brewer’'s sparrows rely primarily on sagebfsteppe habitats. Some options
include sediment disposal in nearby upland areatswibuld temporarily impact potential
habitat, but impacts will have little or no effemh this habitat type and little, if any,
impact on the Brewer’s sparrow.

1.6.3.6.3 Loggerhead Shrike (G4, S3B)

State ranking S3B includes the loggerhead shrikgogentially at risk because of limited
and potentially declining numbers, extent and/dvitad, even though it may be abundant
in some areas. Global ranking refers to this bpdcges as uncommon but not rare
(although it may be rare in parts of its rangey] asually widespread. It is apparently not
vulnerable in most of its range, but its preserméd possibly be cause for concern.

The loggerhead shrike generally prefers open dogdseeding and habitat including
hedgerows and fence lines. In Idaho, the majoffityesting occurres in sagebrush
(MNHP, 2007). According to the Montana Natural kege Program, evidence of
breeding has been documented in Rosebud and Cataties (near the SH Dam
removal project).
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The indications that loggerhead shrikes prefer tatbithat will not be significantly
impacted by this project, lead to removal of tlge@es from further study.

1.6.3.6.4 Greater Sage-Grouse (G4, S3)

The greater sage-grouse in Montana ranks as paitgrdt risk because of limited and
potentially declining numbers, extent and/or hapigaen though it may be abundant in
some areas. Global ranking refers to this bird igges uncommon but not rare (although
it may be rare in parts of its range), and usualidespread. The Montana
Comprehensive Fish, and Wildlife Strategy idendiftee greater sage-grouse as a Tier 1
species of “greatest conservation need.” Montash, WVildlife and Parks has a clear
obligation to use its resources to implement cora@m actions that provide direct
benefit to these species, communities and focuesdMFWP, 2005).

The greater sage-grouse relies primarily on a saghlsteppe habitat, and the project
will have little or no effect on this habitat typ€herefore, there should be little, if any,
impact on the greater sage-grouse.

1.6.3.6.5 Sauger (G5, S2)

State ranking for the sauger classifies it asskt because of very limited and potentially
declining numbers, extent and/or habitat, makinguiinerable to global extinction or
extirpation in the state. Global ranking referghis species as common, widespread and
abundant (possibly rare in parts of its range) vulnerable in most of its range. The
Montana Comprehensive Fish and Wildlife Strategiksathe sauger as a Tier 1 species
of “greatest conservation need.” Montana Fish W& and Parks has a clear obligation
to use its resources to implement conservatiomagtinat provide direct benefit to these
species, communities and focus areas (MFWP, 2005).

Montana FWP personnel from Region 7 sampled fiskkiyefrom mid-April through
July 10, 2007 on the Tongue River. Observation§istf species included sauger, and
spawning evidence was documented below the T&Y Rbout 12-miles south of Miles
City. However, sauger was not identified above & Dam (personal communication
Mike Backes, Fisheries Technician FWP, Region ©¥cdkding to the Montana Natural
Heritage Program website the Tongue and Powder&are vital spawning areas for the
Yellowstone River population (MNHP, 2007). Saugdrabit the larger turbid rivers and
the muddy shallows of lakes and reservoirs. Theywspin gravelly or rocky areas in
shallow water and seem to prefer turbid water (MNE®07). Both Brad Schmitz and
Mike Backes with Montana FWP, Region 7 confirmeal tharm water species including
sauger rely on turbid water for cover and spawrang are accustomed to turbid flow
during all seasons following significant storm baw events.

Sauger are expected to utilize the recently coragl®luggli Fish Passage and migrate
upstream of the T&Y Dam in the spring of 2008, pded that average or above average
flow is maintained in the Tongue River. SH Dam rgalcoptions include construction
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activities in the fall after the period of migratiand spawning and would not likely have
a significant effect on sauger population.

1.6.3.6.6 Blue Sucker (G3, G4, S2,S3)

Dual global ranking describes the blue sucker asmially at risk because of limited and
potentially declining numbers, extent and/or hapigaen though it may be abundant in
some areas (G3), and as uncommon but not rare(glthit may be rare in parts of its
range), and usually widespread. The blue suckeparently not vulnerable in most of
its range, but possibly cause for long-term cond&#). Similarly, dual state ranking

includes; at risk because of very limited and poédig declining numbers, extent and/or
habitat, making it vulnerable to global extinction extirpation in the state (S2) and as
outlined above in G3 descriptions.

According to the Montana Chapter of the AmericashEries Society, the species is
currently described as widespread throughout thé& d&d in Montana. There are no
known blue sucker populations that have been et However, where extensive
riverine losses have occurred due to impoundmehése have been major population
losses and blue sucker populations have been fratgohe In Montana, the blue sucker is
present in most places that have available habitdte lower Yellowstone River blue
sucker population would probably exist farther ueriif the Cartersville Dam and other
diversion dams on the Yellowstone did not restujgtiver passage (American Fisheries
Society, 1998) Montana FWP personnel from Region 7 sampled fisbkiyefrom mid-
April through July 10, 2007 on the Tongue River.s@tvations of fish species included
blue suckers and spawning evidence was documemiesv ihe T&Y Dam about 12-
miles south of Miles City. However, Blue suckersrev@ot identified above the T&Y
Dam (personal communication Mike Backes, FisheFeshnician FWP, Region 7).

Removal of the SH Dam will generally open spawniadpitat historically restricted to

the region below the T&Y Dam for blue suckers. IAtit¢ short-term impacts associated
with sediment suspension and deposition followimgndremoval include construction
activities in the fall after the period of migratiand spawning and would not likely have
a significant effect on blue suckers.

1.6.3.6.7 Sturgeon Chub (G3, S2)

Global ranking describes the sturgeon chub as palignat risk because of limited and
potentially declining numbers, extent and/or habigaen though it may be abundant in
some areas. The chub’s state ranking is described ask because of very limited and
potentially declining numbers, extent and/or hdbitaaking it vulnerable to global
extinction or extirpation in the state. The sturgebub is one of several native minnows
found in the large Eastern Montana prairie rivegingiges (Missouri, lower Yellowstone
and Powder Rivers), and is an indicator specighef arge Mainstem Warmwater River
Fish Assemblage that includes other big river ggc{MNHP, 2007). Montana FWP
personnel from Region 7 sampled fish weekly frond-#pril through July 10, 2007 on
the Tongue River. Observations of fish species riitl include sturgeon chub in the
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Tongue River (personal communication Mike Backeshéries Technician FWP, Region
7).

The major threats to the sturgeon chub are thdodbe habitat alteration by dam operations
and irrigation operations and development. Chuitigeuriffles and runs in turbid shallow
waters or deeper running waters. (American FiskeBeciety, 1998). Due to limited
distribution of the sturgeon chub in the TongueegRi@and since the dam removal is thought
to be beneficial for this species, no adverse tffieom dam removal are anticipated.

1.6.3.6.8 Sicklefin Chub (G3, S1)

The sicklefin chub is apparently one of the rafisttes in Montana. It is native and was
first collected in 1979. To date, the sicklefin bhihas only been found at three sites
(MNHP, 2007). Ranking in the state of Montana déss the sicklefin chub at high risk
because of extremely limited and potentially dectjnnumbers, extent and/or habitat,
making it highly vulnerable to global extinction extirpation in the state (MNHP, 2007).
Distribution and habitat is similar to the sturgedtub. The status of this fish is ranked
globally as potentially at risk because of limitadd potentially declining numbers,
extent and/or habitat, even though it may be aboindssome areas (MNHP, 2007).

Montana FWP personnel from Region 7 sampled fisekiyefrom mid-April through
July 10, 2007 on the Tongue River. Observatiorssbfspecies did not include sicklefin
chub in the Tongue River (personal communicatiokdviBackes, Fisheries Technician
FWP, Region 7). According to the American FisheBesiety, sicklefin chub is found in
the lower Yellowstone River, from Intake Diversidbam near Glendive to the
confluence with the Missouri. Due to the distanwerf the SH Dam removal to known
range of the sicklefin chub and the need for tuskaders, detrimental effects from dam
removal are not anticipated.

1.6.3.6.9 Paddlefish (G4, S1, S2)

Dual state ranking lists paddlefish as at high tecause of extremely limited and
potentially declining numbers, extent and/or habitaaking it highly vulnerable to
global extinction or extirpation in the state (MNHED07). Global ranking describes the
paddlefish as uncommon but not rare (although ¥ brare in parts of its range), and
usually widespread. The paddlefish is apparenttyvntnerable in most of its range, but
possibly cause for long-term concern (MNHP, 2007).

Successful spawning seems to be the weak linkarp#ddlefish’s survival. Paddlefish
can grow well in reservoirs (even faster than wens), but they need natural, free-
flowing rivers to reproduce effectively (Americamskeries Society, 1998). Sampling
performed by Montana FWP personnel from Regionomfmid-April through July 10,

2007 on the Tongue River did not include paddlefidbwever, sampling techniques
used would not necessarily be successful for péiddidue to their size. Paddlefish could
be using the Tongue River for spawning below therT8am (Personal communication
Mike Backes, Fisheries Technician FWP, Region Te Of the desired outcomes of the
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Muggli Fish Passage feature and SH Dam removab igllow paddlefish unimpeded
access on the lower Tongue River. Since paddlefBsjuire free flowing streams and
turbid water for cover, effects of dam removal ardikely to negatively impact the
paddlefish.

1.6.3.7 Community Impact (Issue 11)

Overall community impacts are anticipated to beimai since there are few residents in
the vicinity. Downstream water users may have iasee sedimentation in withdrawal
infrastructure.

1.6.3.8 Aesthetics (Issue 12)
Returning the Tongue River to a natural conditiord dook will increase aesthetic
functions following dam removal and vegetation bssament.

1.6.3.9 Recreation (Issue 13)

The removal of the SH Dam will likely enhance retien opportunities through fish
habitat restoration and fishing opportunities. Bogathrough the area will be easier for
floaters who will not have to portage around thenda

1.6.3.10 Cultural Resources (Issue 14)
In a letter dated January 16, 2008, the State HisRreservation Office stated that the
project will not affect any eligible properties.

1.7 Applicable Permits Licenses, and Other Consulta tion
Requirements

1.7.1 Permits

1.7.1.1 Section 404 of the Clean Water Act

The US Army Corps of Engineers (USACE) has the @utthto regulate wetlands and
other “Waters of the US” under Section 404 of thea@ Water Act (CWA). A permit is
required for filling, excavation in conjunction Witfilling, or otherwise disturbing
existing jurisdictional Waters of the US. The USAGESo regulates work and the
placement of structures in navigable waters ofdhéged States under Sections 9 and 10
of the Rivers and Harbors Act of 1899 (RHA). Astpaf the SH Dam project, an
application will be made to the Montana Regulat@ffice with removal plans and
anticipated impacts to wetland vegetation and vilotke Tongue River channel.

1.7.1.2 Montana Stream Protection Act (SPA 124)

The Montana Division of Fish, Wildlife and ParksNP) administers permitting for any

project including the construction of new facilgi®r the modification, operation and

maintenance of an existing facility that may afféwt natural existing shape and form of
any stream or its banks or tributaries. This peilimiapplicable to any federal, state or
local government who proposes work as outlined ab8ince removal of the SH Dam is
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being funded by the State of Montana, a permitiegipbn will be submitted to FWP
Region 7.

1.7.2 Licenses/Entitlements
No known access agreements or entitlements argatgd at this time some disposal
options may require landowner access agreements.

1.7.3 Coordination Requirements
Some coordination with the operators of the TonBueer Reservoir may be beneficial
for flow management and will be addressed in thestaction documents.

2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 Introduction

Four alternatives were identified. These includ®action alternative and three dam removal
alternatives. The three dam removal alternatia®in common the removal of the existing
diversion dam structure. They differ in the melpsvhich the existing impounded sediment is
removed or released from the impoundment. ThiB@eprovides a description of the
alternatives, estimated costs for implementatiahaproposed action.

2.2 Common Attributes of the Action Alternatives

2.2.1 Remove Dam

All action alternatives involve removal of the malam structure. The portion of the
structure that would be removed consists of thecimia dam and footer spanning the
river channel. The dam consists of approximat€l@ Bubic yards of concrete material
(based on a width of 300 feet, a height of 6 feet a trapezoidal cross-section that
ranges from 3 to 10 feet wide at the top and batt@spectively). The dam footer may
consist of another 500 cubic yards of materialhalgh this quantity is difficult to
estimate as the dam and impoundment obscure therfoo

It is not known if an older, wooden crib dam exigstream of the existing structure. It
is not uncommon for such an older structure todfeih place when a larger or more
permanent structure is constructed immediately é¢tneam. A wooden crib structure
apparently served as a dam until the 1930s, whenctiirent concrete structure was
installed (Confluence, 2007).

The abutments on the right (south) and left (noldahk would be left intact. The

abutment on the left (north) bank is immediateljaaent to the river margin, whereas the
abutment on the right (south) bank is set back filmenaverage riverbank margin 20 to 50
feet (downstream to upstream). The left (northkoabutment consists of approximately
70 cubic yards of concrete (8 to 14 feet high amolua 75 feet long). The right (south)

Allied Engineering Services, Inc. Page 14



SH Dam Removal Draft Environmental Assessment February, 2008

abutment is about 140 feet long and consists df lbohcrete (approximately 100-120
cubic yards) and stacked rocks (approximately 2@t&0c yards) at the upstream end.

Concrete pieces of the dam structure would be glatdghe existing diversion ditch to
the north of the dam. Assuming a disposal raté otibic yards of concrete per lineal
foot of ditch and 1,000 cubic yards of concreteurang disposal, a few hundred feet of
ditch would be filled. The concrete would be codereth sediment removed from the
impoundment. Approximately 1,500 cubic yards ofismoht would be required for this
purpose. The area would be graded to match trecaalj topography and revegetated

with grasses. The metal headgate would be rmedsdibsequent use by the
landowner.

Photo 3: Diversion ditch with diversion structurein background taken 9/21/07.

2.2.2 Fill Scoured Area South of Structure with Sed  iment
Removed from the Impoundment

A segment of the south riverbank has been scoyssttaam and downstream from the
dam, resulting in a channel width up to 100 feetexithan the adjacent river.

This widened area consists of about 0.24 and Gc@&salownstream and upstream from
the dam, respectively. Sediment would be removeth fthe impoundment to fill this
section of the south riverbank. The area wouldilked with approximately 1,500 to
2,000 cubic yards of sediment. Approximately 20@50 feet of streambank would be
reconstructed along the margin of the filled maieri
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Photo 4: SH Dam View South toward scour area Taken 9/21/07.

2.3 Description of Alternatives

2.3.1 Alternative 1 No Action — Leave Dam in Place
Alternative 1 involves taking no action. Understlalternative, the SH Dam, wingwalls
and headgate would remain in place.

2.3.2 Alternative 2 Dam and Sediment Removal

Alternative 2 involves removing the dam structunel @hysically removing much of the
sediment that has collected upstream of the dafhof Ahe accumulated sediment would
not be removed; rather, the amount of sediment vechavould be based on leaving a
corridor comparable to the average dimensionsehtin-impounded river channel. The
amount of sediment that would be physically remoweaild be approximately 42,000
cubic yards.

The impounded sediment would be removed and tratespaising heavy equipment.
Such equipment would likely include excavators d@ngks or dozers and scrapers.
Temporary haul roads would likely need to be camtéd into the impoundment area;
these would be removed upon completion of the sexdlinexcavation. Conversely, a
floating suction dredge (such as a Mud Cat™) withuenp line to the former diversion
ditch could be used for material excavation angassal.
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Sediment removed from the impoundment would likedyplaced in locations adjacent to
the impoundment. These probable disposal areasieic

* The scoured area, described previously, could agtmiate 1,500 to 2,000 cubic
yards of sediment.

» The diversion ditch could accommodate about 800,660 cubic yards per 100
lineal feet. About 3,000 to 3,500 feet of ditctulzbbe filled with 30,000 cubic
yards of sediment. This length of ditch existsamen the diversion and the first
farm road that crosses the ditch.

* A triangle-shaped parcel located immediately safthhe dam and east of the
berm, 1.5 to 2.0 acres in size, where about 10¢0@ic yards of sediment could
be placed.

* Yet another parcel of land located just furtherte@and still east of the berm, also
1.5 to 2.0 acres in size, where 5,000 to 8,000ccyards of sediment could be
placed.

Dam and sediment removal could occur at any timenduhe year when equipment
access would not be restricted by high flow inriker.

2.3.3 Alternative 3 Dam Removal and Downstream Rele ase of

Sediments

Alternative 3 involves releasing impounded sedirmento the river downstream of the
dam as the dam is breached and eventually remélainative 3A would release the

sediment during a single season. Alternative 3Bld/oelease the sediments in two or
more stages (multi-year) as the dam is incremgntathoved.

Sediments would be carried downstream by the flovthie river. The rate and the
distance downstream that sediment would be tratepparvould depend on the flow
characteristics following dam removal. For a dsstan of the estimated rate of sediment
transport and the potential downstream effectseldased sediment, see the description
of this topic undeBection 3 Affected Environment

2.3.3.1 Alternative 3A Single-Season Dam Removal an d Release of
Sediments

Alternative 3A involves removal of the dam and shubsequent unregulated downstream
release of the impounded sediment. The sedimenldvee carried downstream by flow;
the rate and distance that the sediment would depenthe flows that occur over the
subsequent years.
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2.3.3.2 Alternative 3B Staged Dam Removal and Relea se of

Sediments

Alternative 3B involves the incremental removaltbé dam in stages of two or more
years. A staged removal would be undertaken twigeoregulation of the downstream
release of impounded sediment. Several differeagirsg scenarios could be employed.
For example, a simple approach would be to rembeedam to half its present height
during one period and the remaining half during seeond period (a period can be
defined as one year, or periods can be considergulea and post-runoff seasons). This
approach could be applied over several periodsyer alternating periods, depending on
the objectives for managing the downstream disp@fsaediment. For the purpose of
estimating the costs and environmental effectscestsal with a staged dam removal, a
two-stage removal over two years was assumed.

2.3.4 Alternative 4 Dam Removal and Partial Sedimen t Removal and

Partial Downstream Release

Alternative 4 involves a combination of partial sednt removal (parts of Alternative 2)

and partial downstream release of sediments (mdriSlternative 3). Some sediment

would be removed from the impoundment prior toaorsafter breaching the dam, while
additional sediment would be released downstrediine amount of sediment removed
and released would depend on the reasons for isgjettiis alternative. One reason
might include the desire to reduce the amount dinsent released downstream, either in
total or after an initial (but incomplete) releagesediment downstream.

2.4 Implementation Methods

Control of Water

Implementation of the action alternatives wouldessttate some need to control water. Under
Alternatives 2 and 4, removal of impounded sedinusitig conventional earthmoving
equipment would require employing methods of dimgrtlowing water from portions of the
work site. Temporary coffer dams might be consedof riverbed gravel or may use a physical
barrier, such as AquaDam®, a series of water-fitldzber bladders. Under Alternatives 2 and 4,
a dewatering system that involves pumping standiatgr might also be required. Conversely,
if a suction dredge were used, control of water laidikely not be required. Control of water
under Alternative 3 would be limited to that reguirto provide equipment access for dam
structure removal. Depending on the flows duriagstruction and the approach, no water
control may be required.

Erosion Control

Erosion control measures will be employed to miairthe release of sediment from disturbed
areas (outside of the river channel). These aneigde concrete disposal locations, sediment
disposal sites (if used), and temporary accesssr@awsion control measures might include silt
fence and reconstruction of disturbed riverbanksgisioengineered bank stabilization
measures.
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2.5 Estimated Costs for Implementation

The legislature of the State of Montana allocatatté in 2007 to remove the SH Dam. Other
monies may be available if these allocated fundsirsmdequate to fully implement the project.
Approximately $270,000 is available through theidkegure and additional resources may be
available through Fish, Wildlife and Parks if negd&he costs for dam removal range from
approximately $150,000 (Alternative 3A) to $650,008ternative 2). Table 1 provides a

summary of estimated costs associated with pradternatives as well as a summary for
objectives attainment. A detailed engineering estimate is included as Appendix A.

Table 1 Comparison of Alternatives

Alternative Provide Fish Estimated Costs Available
Passage Funding?

Proposed Action Alternative | Dam removal and $149,483. Yes

3A Single-Season Dam downstream release of

Removal and Release of sediments will meet the

Sediments primary objective of fish

barrier removal

Alternative 1 No Action — Leaving the dam in place $0 Yes-no construction budget
Leave Dam in Place will not meet the main required

objective of providing
unimpeded fish passage

Alternative 2 Dam and Removal of dam and $657,706. No — Additional funding
Sediment Removal sediments will meet the sources required
primary objective of fish
barrier removal.

Alternative 3B Staged Dam | Dam removal and $174,962. Yes
Removal and Release of downstream release of
Sediments sediments will meet the

primary objective of fish
barrier removal

Alternative 4 Dam Removal | Dam removal and partial $426,421. No — Additional funding
and Partial Sediment downstream release of sources required
Removal and Partial sediments will meet the

Downstream Release primary objective of fish

barrier removal

2.6 Proposed Action

The proposed action is Alternative 3A, which invedvdam removal and the non-staged
downstream release of sediment. Alternative 3Ated® goals and objectives of dam removal
project. The adverse environmental consequencie afownstream sediment release appear to
be minimal and/or short term. Alternative 3A iscalle lowest cost action alternative to
implement.
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3.0 AFFECTED ENVIRONMENT

3.1 Introduction

This section outlines existing conditions relatedhte Tongue River and surrounding resources
as background documentation and does not incliddetefof proposed alternatives. Resources
include irrigation water, groundwater, Tongue Riwater quality, river morphology, fisheries
and vegetation. The water quality section reliearily on the recent final draft report
published by the Montana Operations Office, US ERAAugust 2, 2007 entitled “Water
Quality Assessment for the Tongue River Watershahtana.” Section 3.4 discusses some
cumulative effects from multiple sources associatéhd the alternatives.

3.2 Description of Relevant Affected Resources

3.2.1 Surface Water Resources

The primary surface water uses associated witlTtmgue River include irrigation, fish
and wildlife, and recreation. Due to increased use sprinkler irrigation and

direct/adjacent pumping withdrawals from the TongRBeser, the SH Canal was
abandoned in the 1990s by sealing headgates adthg¢hem shut (Confluence, 2007).

3.2.2 Ground Water Resources

Available records indicate that groundwater develept in the area is primarily for
stockwater use with wells completed in sediment@mymations typical of the area
(Montana Bureau of Mines and Geology, 1998-2007@II\depths range from 100 feet to
590 feet with highest static water at 70 feet betpaund surface. Although there is no
available well log data in the vicinity, there i&ely artificially high groundwater
elevation localized near the SH Dam.

3.2.3 Water Quality

A water quality report for the Tongue River was emgity completed by the U.S.
Environmental Protection Agency Montana Operati@ffice and Tetra Tech, Inc.
Pollutants addressed included salinity, sodium iqudem ratio (SAR), metals, sulfates,
sediment, nutrients, dissolved oxygen, and tempegatn 1996, Montana DEQ included
four segments of the Tongue River on the 303(d)olismpaired waters: Tongue River
from the Wyoming border to the Tongue River Reserviamngue River from the Tongue
River Reservoir Dam to the confluence with Hangiigman Creek; Tongue River from
the confluence with Hanging Woman Creek to the TR&m; and Tongue River from
the dam to the mouth. However, the basis for tH@618stings is unknown. A revised
listing for each segment appeared on Montana’s ZWRd) list, and only the Tongue
River from the T&Y Dam to the mouth was listed agpaired, and only due to flow
alterations (US EPA, 2007). Data for the TongueeRare available from the late 1950s
to the present, and include both grab and contimgamples. Grab samples are available
from over 100 stations in the Tongue River in Moatand Wyoming, dating from 1959
to 2006, and collected by multiple governmentalnages and private organizations (US
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EPA, 2007). The USGS also has continuous monitodata for seven stations in
Wyoming and Montana.

3.2.3.1 Salinity

The primary measure of salinity is specific condace (SC), with units of
microSiemens per centimeter§/cm). SC The largest increase in mean salinityriper
mile occurs between Dayton, Wyoming and Monarch,oWviyng, where there is an
average increase of 7 B/cm per river mile (US EPA, 2007). The increasaverage
salinity per river mile is relatively low downstmeof the Tongue River Reservoir, with a
maximum increase of 1.8S/cm occurring between the Birney Day School Bridgd
the Brandenberg Bridge (US EPA, 2007). The mondivigrage salinity standards for the
Tongue River are 1,00QS/cm for the growing season and 1,508/cm for the non-
growing season. Exceedances have only been obsatvedo locations; the Tongue
River at the Birney Day School Bridge — USGS Gag@00616, and the Tongue River at
Miles City — USGS Gage 06308500. All of the excewds occurred during low flow
conditions (i.e., < 208flow percentile) and during the growing season g&F3\, 2007).

3.2.3.2 Sodium Adsorption Ratio (SAR)

The sodium adsorption ratio (SAR) is the ratio oflism to calcium plus magnesium
concentrations expressed as milliequivalents. Taethty average SAR standards for the
Tongue River are 3.0 for the growing season andfd.@he non-growing season. The
instantaneous maximum SAR criteria for the mainsieangue River are 4.5 for the
growing season and 7.5 for the non-growing sedsone of the available SAR data for
the mainstem Tongue River has ever exceeded thiéseac(US EPA, 2007). In the past
5 years, no exceedances of the average monthéyiarhave been observed. It should be
noted, however, that data are limited for the noowing season at all stations except the
Tongue River at the Montana/Wyoming State Line -G3S5age 06306300. The ability
to reach conclusions about SAR during the non-gigwseason, therefore, may be
restricted by limited data (US EPA, 2007).

3.2.3.3 Metals

The Montana 1996 303(d) list included impairmemtdquatic life and fishery beneficial
uses in the segment of Tongue River from the cenfie with Hanging Woman Creek to
the mouth due to metals. No specific metals atedisbut the 1996 list applies to one or
more of the constituents: arsenic, cadmium, chramiwcopper, iron, lead, nickel,
selenium, silver and zinc (US EPA, 2007). Metalsraveot listed as a cause of
impairment on the 2006 303(d) list. Data gatheretdvben March 27, 2002 and May 16,
2006 from eight stations between the Tongue Riveemxnd the T&Y indicate periodic
exceedances of iron above the 1,Q@@L standard. The Tongue River has a naturally
high sediment load. Metals are bound to sedimentinging degrees, depending on the
local geology and sources. Both total recoverablie @tal metals laboratory analyses
measure the sediment-bound metals in the sampladdition to the dissolved water
column metals. Therefore, when a water sample r@ae sediment, it is likely that the
total or total recoverable metals sample will hhigher metals concentrations (US EPA,
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2007). This is significant because it is primatihe dissolved form that causes aquatic
toxicity, and USEPA has recommended that criteoa rhetals be re-expressed as
dissolved concentrations.

3.2.3.4 Total Suspended Solids

The Tongue River from the confluence with Hangingriddn Creek to the mouth was
listed on the Montana 1996 303(d) list as impalvedause of suspended solids (MDEQ,
1996). Suspended solids were not listed as a aHusgairment on the 2006 303(d) list.

Compared to rivers in some other parts of the egutihhe Tongue River has naturally
high suspended solids due to soils, geology andgigphy (US EPA, 2007). Historic

accounts (early 1800s) state that the Tongue Rirer very muddy and shallow, with

shifting sand bars and quicksand present in thareflanear Miles City (US EPA, 2007).

Many warm water fish species including several ggeof fish found in the Tongue

River are adapted to the high turbidity waters .(egaddlefish, sturgeon chub and
sauger).

3.2.4 River Morphology

Table 2 includes data collected by the USGS asqgdatie reportChannel-Morphology
Data for the Tongue River and Selected Tributar®sutheastern Montana, 2001-02
(USGS, 2004). A discussion of assumptions, datédtrons and methods are listed in
the report. The Brandenberg Bridge is the clogesios to the SH Dam that may be used
for reference. Survey data was gathered in thmitycof the SH Dam associated with
SH Dam Conceptual Design Report. However, dataegethis limited to existing up-
and downstream conditions of the river in relatioreffects from the diversion structure.
Likewise, the use of Brandenberg Bridge data agdracnd may be limited by factors
including distance from the project site and lawatof survey related to potential effects
of the bridge. Downstream data is limited due te distance from the project site and
significant increase of watershed drainage ardlaeaiiles City site.
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Table2 Tongue River Morphological Data From USGS, 2004

Width/ Bankfull Bankfull
depth water- Entrench- discharge| Bankfull- Predomi-
ratio [surface slope|ment ratio|Snuosity] (cubic |recurrence| Rosgen nant
StelD | (foot per (foot per (foot per | (foot per| feet per | interval |channel|streambed
(UGS foot) foot) foot) foot) second) (years) type | material
SateLine
06306300 35 0.001 2.800 1.6 1,950 1.3 (@3]e Sit/clay
Tongue River
Dam
06307500 37 .002 3.100 1.3 1,500 1.3 (oc] Cobble
Birney Day
School Bridge
06307616 33 .001 1.600 1.6 975 1.1 (@3]e Slit/clay
Brandenberg
Bridge
06307830 30 .002 1.100 1.8 1,270 1.4 =7} Gravel
Miles Gty
06308500 39 .001 1.400 1.8 1,640 1.2 CAc Gravel

3.2.5 Fisheries

As stated in previous sections, there will be bigsméd the warm water fishery resulting
from dam removal, especially for migrating speciese Tongue River Dam acts as a
sediment trap, impounding sediments that wouldua@lable for transport and cover for
migrating species. The Powder River shares marijeobpecies with the Tongue River,
represents the pre-dam status of a Great Plairs, raupports its entire native fish
assemblage and has total suspended sediment caticerst markedly greater than the
Tongue River. Median values of total suspendednsenti measured at a USGS gage on
the Powder River (Station 06324500) are over areroofi magnitude greater than those
measured on the Tongue River (Station 06308500nf(@ence, 2007). Non-native fish
species (e.g., brown trout and northern pike) tegsrant to sediment also inhabit the
Tongue River and may be negatively affected by smeaahof the SH Dam. However,
presence of these species is primarily incidental effects will likely be short term.
Conversely, undesirable non-native species sudhesunfish will likely benefit from
dam removal and compete with native species (pafsmmmunication on December 20,
2007 with Mike Backes, Fisheries Technician, RegidfwVP).

3.2.6 Terrestrial Vegetation

The NRCS Phase Il Stream Corridor Assessment foilmad the dominant plant
communities along the main stem of the Tongue Ravereastern cottonwood, green ash,
boxelder maple and peachleaf willows in the oveystand western snowberry, red osier
dogwood, chokecherry and wild rose in the undeysi{RCS, 2002). These plant
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communities were found in varying combinations tigioout the floodplains of the
Tongue River, Hanging Woman Creek, Pumpkin Creeldd @iter Creek. Noxious
species, including leafy spurge, Canada thistlessRun olive and salt cedar, were also
observed. NRCS noted that these invasive specsaapo be increasing throughout the
watershed (NRCS, 2002).

3.3 Description of Relevant Pre-Existing Factors

3.3.1 Impoundment Above Dam

Based on cross-sections in the Conceptual DesigroiRethe area of impoundment is
approximately, 11 acres with an average width &f feét (range of 160 feet to 190 feet).
The estimated river channel width in a naturalestabuld be approximately 120 feet to
160 feet. The volume of impounded sediment (inesgcof estimated natural state)
behind the dam was estimated at 41,600 cubic yé&bdsceptual Design Report).
Another estimate of impounded sediment was caledlaising the cross-sections from
the Confluence report and the average end-areaomhetpproximately 42,000 cubic
yards of impounded sediment was calculated byriigthod. Laboratory results indicate
that the sample collected for grain-size distribmittontained 3% fines (finer than the 200
sieve), 73% sand and 24% gravel (Confluence, 2087).

Sampling and analytical laboratory testing for impded sediments was completed as
part of the conceptual design. One composite sampke derived from eight sediment
samples collected upstream within 100 feet of @@ énd analyzed for corrosivity, total
metals (arsenic, barium, cadmium, chromium, leadgrcomry, selenium, silver),
chlorinated herbicides, organochlorine herbicided polychlorinated biphenyls (PCBSs).
One centrally located sample was collected andyaedlfor volatile organic compounds
(VOCs). Screening results for the constituents yaeal were all below laboratory
detection limits with the exception of barium (69ky (Confluence, Inc., 2007).
Barium is a naturally occurring substance and mayooind in higher concentrations in
coal beds, which are present in the Tongue Rivaindge (Confluence, Inc., 2007). The
background concentration of barium listed in Moatas 739 mg/kg and the US EPA
Region 9 Preliminary Remediation Goal (PRG) Tablesbils lists the PRGs for barium
in residential soils as 5,400 mg/kg.
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Bank vegetation composition in the area is dependeropographic position in relation
to river morphology and impounded water. The dingrstructure has created backwater
and accumulated sediments that are favorable tblestment of a somewhat wider
wetland fringe than would be supported in a fresvihg state. In a natural state, there is
more abundance and diversity on inside bend pairg &dnd terraces due to more area of
favorable soil and moisture regimes than on outbeleds where lateral river migration
results in steeper banks and a relatively narrowlawe fringe. Existing vegetation
adjacent to the banks of the river consists ofadaffypha latifolia), Nebraska sedge

Photo 5 Ipoundent reaiew Upstream Taken 11/26/7 ’

(Carex nebrascensis) and other sedges, and sanwdloav (Salix exigua) (Confluence,
Inc., 2007). Also according to the Conceptual Deskeport, upland areas include
Japanese brome (Bromus japanicus), big sage (Astantreddentata), Wood’s rose (Rosa
woodsii), red-osier dogwood (Cornus sericea) aritbnwood trees (Populus spp.)

3.3.3 Dam Immediate Area

The dam and canal system was privately owned aild Bhbe original cribbed log dam
was converted to concrete in the 1930s (Conflueimee, 2007). There are two concrete
wing walls with relatively dense herbaceous and dyoplant species on each end of the
dam. The south wing wall has a date stamped irgactimcrete of 1914. The SH Canal
originates at the north end of the dam where twgelasteel plates and headgates
historically controlled flow. The canal has sinceeh abandoned by welding the
headgates shut. Sediment and wetland vegetati@biinboth sides of the headgate, and
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it appears that some water is seeping through thetsre providing hydrology for
wetland vegetation in the abandoned canal. Theaéssa log jam and vegetated gravel
bar at the middle portion of the dam essentiallittspy flow over the dam.

3.3.4 Downstream of Dam

The river downstream of the dam has been inciskdive to its natural morphology.
There is a vegetated island corresponding witHaggam and bar at the dam. The north
side of the river appears to have a high resistamcgcour due to the presence of an
exposed sandstone layer. There is a significanirsaea at the south bank of the river
immediately below the dam where high flow has edodéo river alluvium.

i PN

e

Photo 6: Area Below the SH Dam Taken 9/21/07

3.3.5 River Hydrology

The Tongue River is primarily controlled by the Boe River Dam (river mile 203),

located approximately 115 river miles upstreamhef 8H Dam (river mile 75). The US
Geological Survey (USGS) maintains four gaugindgiata between the Tongue River
Reservoir and Miles City. The nearest station iB&ndenberg bridge near Ashland,
Montana (river mile 81), approximately six riverles upstream of the SH Dam. The
daily mean flows are highest from May through Jiaximum flows are in June and are
approximately 1,400-cubic feet per second (cfspwlflows are generally from October
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through about mid-March and range from about 1680taf250 cfs (USGS, 2004). Peak
recorded stream flow for the period of record 348, cfs, which corresponds closely to
the 1% Annual Peak Discharge (100-year discharfi&),@20 cfs as estimated by the
USGS.

Figure 2: Mean daily hydrograph for Tongue River at Brandenberg Bridge (USGS
06307830)
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3.4 Description of Areas Related to Cumulative Affe  cts
This section outlines potential cumulative impdabest might result from multiple sources
associated with the project. Potential cumulatisgacts from other sources in the
Tongue River drainage are addressed in Chapter 4.

3.4.1 Impoundment Area Above Dam

3.4.1.1 Alternative 1 No Action — Leave Dam in Plac e
This no action alternative would not change exgstoonditions and will continue to
adversely affect some aspects of the river (priparipeding fish passage).

3.4.1.2 Alternatives 2 through 4 Dam Removal with S ediment

Management Options

In general, the removal of the diversion structwi# result in restoration of natural
biological, chemical and physical attributes of thver system. Cumulative effects of the
dam removal with several sediment release/remopéibres will likely have similar
effects on the impoundment area. All options wakult in the conversion of the
impoundment to a more natural river setting throaghnges in soil/sediment, moisture
and vegetation relationships along the banks. Heweshort- term effects from dam
removal will include the potential for weed estabinhent on remaining exposed
sediments and nuisance dust. There is likely enmaghl in the impounded sediments
and from upstream sources that vegetation thatg@rininate under favorable conditions
following dam removal, stabilizing soil and everllyareplacing any pioneer weedy
species. The existing wetland fringe will likely benverted to transitional or upland type
vegetation.

Short-term impacts associated with sediment tramspitd depend primarily on seasonal

flow events. For this Environmental Assessmengediment analysis was conducted.
Results indicate that the total amount of sedimenpounded behind the dam,

approximately 42,000 cubic yards of sediment regnes 25% to 42% of the annual
natural bed load and 50% to 75% of the bed loadutatively transported when average
flows exceed 500 cfs (early May through mid-Julyherefore, the maximum amount of
sediment potentially released during dam removallevtbe a significant fraction of the

typical annual or seasonal bedload transported dwweam. Appendix B provides a
detailed discussion of the sediment transport amalyndertaken for this Environmental
Assessment.

Previous studies of dam removal indicate that tlesien and transport of impounded
sediment is not immediate upon structure remowatha ultimate achievement of post-
dam sediment transport equilibrium is related t@ tbccurrence of high flows.
Observations indicate that sediment delivery tylpraaccurs as a series of pulses.
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3.4.2 Dam Immediate Area

3.4.2.1 Alternative 1 No Action — Leave Dam in Plac e
This no action alternative would not change exgstaonditions and will continue to
adversely affect some aspects of the river (priparipeding fish passage).

3.4.2.2 Alternatives 2 through 4 Dam Removal with S ediment

Management Options

In general, the removal of the diversion structwi# result in restoration of natural
biological, chemical and physical attributes of theer system. The physical removal of
the dam structure will include machinery for dertiofi and transportation of concrete
waste material and other debris. Under all remoydilons, wing walls would be left in
place. The wing walls are adjacent to establisheddy vegetation. The north wingwall
provides some level of bank stability; the soutmgwall is not adjacent to the active
river channel. The wing wall on the left bank apgea be located on exposed bedrock
and will not likely contribute to long-term effeat® river morphology.

3.4.3 Downstream of Dam

3.4.3.1 Alternative 1 No Action — Leave Dam in Plac e
This no action alternative would not change exgstaonditions and will continue to
adversely affect some aspects of the river (priparipeding fish passage).

3.4.2.2 Alternatives 2 through 4 Dam Removal with S ediment

Management Options

The primary effects of dam removal on the rivertsysbelow the diversion structure are
the accumulation and redistribution of bed load smspended sediments from release of
impounded sediments, as well as long-term rivetesyssediment and flow dynamics.
Determination of effects from the different releag®ions is difficult to qualify. The
guantity and timing of sediment release was andlyr®l is discussed in greater detail in
Appendix B.

To estimate the potential downstream effects odastd sediment impounded by the
dam, the volume of the sediment was compared taldwenstream river channel. If the
42,000 cubic yards of impounded sediment were deggbsver lengths of 0.8, 1.6, and
3.3 river miles, the depth of accumulation would dmoroximately 2, 1, and 0.5 feet
respectively. This geometric exercise seems reddengiven that the average
impounded sediment depth over the estimated 0.6 length of impounded sediment
was calculated to be 2.3 feet. However, empiraatience from other low-head dam
removals suggests that much of the sediment stoebdthd these dams will remain in
place. Prior removal projects indicate that a rflewdplain or terrace feature will form
within the formerly impounded area following danmi@val. This sediment is gradually
eroded and transported as a consequence of lomgeteannel migration. Anticipated
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cumulative effects will generally include an incgean downstream river bar and island
formation, which in turn will support riparian vegéon.

Downstream surface water users may be affecteddrgased sedimentation of irrigation
withdrawal infrastructure. Two pump diversions &eated within the first five miles
downstream of the dam (Figure 2). The diversiocafimns were obtained from the
Montana Natural Resource Information System (NRiI8psite. The first pump location
is approximately one mile below the dam and th@sédocation is approximately three
miles below the dam. Pump diversions float witthie river and are typically removed
from the river after the irrigation season is ovéurther downstream (over five miles)
there are permanent irrigation structures locatethinv the river. Since empirical
evidence from other low-head dam removal projeatgests that impounded sediment is
transported episodically rather than as a singlesiaa slug, it is anticipated that several
miles downstream of the project site, the releasaterial will be reworked with respect
to grain size and spread as a relatively thin layethe channel bed. Assuming that the
pump diversions allow flexibility with regard toghiming and location of their use, no
adverse effects to irrigation facilities are expectfrom the Proposed Action. The
transported sediment mass profile is expected taydoth spatially with distance
downstream of the dam and temporally over the @wfs several years. A small
irrigation facilities maintenance budget has beecluded in the cost estimate of the
Proposed Action; the maintenance would include tooing impacts and addressing
accumulated sediments at irrigation withdrawalssite
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4.0 ENVIRONMENTAL CONSEQUENCES

4.1 Introduction
Chapter 4 provides information to evaluate altémeatin relation to project objectives, effects
on relevant resources, and unavoidable adverseteffe

4.2 Predicted Attainment of Project Objectives of A |l Alternatives
4.2.1 Predicted Attainment of Fish Barrier Removal

4.2.1.1 Alternative 1 Leave Dam in Place - No Actio n
Leaving the dam in place will not meet the mainegcbye of providing unimpeded fish
passage for species of concern.

4.2.1.2 Alternative 2 Dam and Sediment Removal
The mechanical removal of dam and sediments wiktntiee primary objective of fish
barrier removal.

4.2.1.3 Alternative 3A and 3B Dam Removal and Downs tream Release

of Sediments

The mechanical removal of the dam and downstred@agse of sediments will meet the
primary objective of fish barrier removal.

4.2.1.4 Alternative 4 Dam Removal with Sediment Rem oval and Partial
Downstream Release of Sediments

The mechanical removal of the dam and partial din@am release of sediments will
meet the primary objective of fish barrier removal.

4.2.2 Predicted Attainment of Project Budget

4.2.2.1 Alternative 1 No Action
This alternative would not result in expendituresdonstruction aspects of dam removal.
Costs incurred would be limited to research, anglgsd design of removal alternatives.

4.2.2.2 Alternative 2 Dam and Sediment Removal

As outlined in the engineering cost estimate (TdlheSection 2.5 and Appendix A) the
approximate cost for Alternative 2 is $658,000. mited funding makes this option
challenging since this estimate significantly exteanonies allotted by the 2007
Montana Legislature.

Allied Engineering Services, Inc. Page 31



SH Dam Removal Draft Environmental Assessment February, 2008

4.2.2.3 Alternative 3A and 3B Dam Removal and Downs tream Release

of Sediments

As outlined in the engineering cost estimate (Tdbie Section 2.5 and Appendix A) the
approximate costs for Alternative 3A and 3B are®@80 and $175,000, respectively.
Both of these alternatives would meet project budgastraints. A decision based on
cost will require balancing any advantages of Alégive 3B over 3A.

4.2.2.4 Alternative 4 Partial Sediment Removal and  Partial

Downstream Release

As outlined in the engineering cost estimate (Tdbie Section 2.5 and Appendix A) the
approximate cost for Alternative 4 is $426,000. ited funding makes this option
challenging since this estimate significantly exteanonies allotted by the 2007
Montana Legislature.

4.3 Predicted Effects on Relevant Affected Resource s of All
Alternatives

4.3.1 Issue 1 Surface and Ground Water Resources

4.3.1.1 Effects of Alternative 1 No Action on Surfa  ce and Ground

Water Resources

The no action alternative would not change genswalace or groundwater conditions
associated with the dam.

4.3.1.2 Effects of Alternatives 2 through 4 Dam and  Sediment
Removal Options on Surface and Ground Water Resourc  es
* Direct Effects

Effects from the dam removal will lower the impoeddsurface water elevation up to
about 6 feet at the dam location, with progresgivess effect extending upstream
3,000 feet to where there would be no change irewalevation. The localized
groundwater surface affected by the impoundmernitlikély drop several feet near
the dam. Dam removal would not likely have muchaaf effect on groundwater
elevation moving away from the dam, assuming atively high hydraulic
conductivity of river alluvium.

e Indirect Effects

Restoring the immediate surface and groundwateagtn will result in transition of
aquatic and terrestrial flora and fauna immediasalyrounding the impoundment.
Aquatic and transitional species of plants woulelly establish on river bars and
banks in depositional portions of the stream ardesse on outside bends and areas
actively eroded by the river. This active channejuld likely increase stream
functions associated with nutrient and sediment #imd subsequent river system
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food chain support. The amount of sediment reledesehstream as part of the dam
removal will likely have an effect on the amountamfuatic flora and fauna that rely
on those sediments as they are deposited downsti®@admment release will likely
affect the maintenance of downstream diversiondirett withdrawal infrastructure
at varying degrees based on the amount of sediralatsed and, location (within the
channel and distance from the SH Dam) and typévefsion structure.

« Cumulative Effects

No cumulative effects outside of natural seasdnatdations are anticipated.

4.3.2 Issue 3 Water Quality

4.3.2.1 Effects of Alternative 1 No Action on Water  Quality

Under Alternative 1 there would be no change irstaxy water quality conditions, and
the area would continue to function as it has wititer quality fluctuating during high
flow events.

4.3.2.2 Effects of Alternative 2 through 4 Dam and  Sediment Removal
Options on Water Quality
* Direct Effects

All removal options will include some downstreaneese of sediments that will directly
affect water quality. (Alternative 2 includes inerdal sediment release associated with
construction operations). As outlined in Sectio.3.and 3.3.1, impounded sediments
appear to have naturally occurring levels of inaigand organic compounds generally
below detectable levels. Sediment release couldtresfish mortality for some mainly
non-native species with lower turbidity threshotban native species adapted to turbid
waters, depending on sediment release concentsaidaied to river flow.

e Indirect Effects

Anticipated indirect effects will generally include change in channel morphological
characteristics affecting the riverine ecosystessulting in an increase of river bar and
island formation. Bars and islands will provide \gtb media for terrestrial vegetation
that in turn provides nutrient storage and cycling.

e« Cumulative Effects

No known planned release of sediments from othgepts affecting the area is known at
this time. Future effects from removal of the upatn Mobley Dam could contribute to
sediment release in the Tongue River. However, vamof the Mobley Dam is under

negotiation and the outcome is not certain attthis.
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4.3.3 Issue 5 Vegetation/Wetlands

4.3.3.1 Effects of Alternative 1 No Action on Veget ation/ Wetlands
Under the no action alternative there would be Imange on wetland vegetation and the
area would continue to function as it has in tleeng past.

4.3.3.2 Effects of Alternatives 2 through 4 Dam and  Sediment
Removal options on Vegetation/ Wetlands
» Direct Effects

All removal options will include lowering water eigtion that will directly affect
impoundment fringe wetland through the gradual esson to transitional or upland
plant species. These effects will be less eviderthér upstream of the dam where water
elevation changes will be less evident. The wetl@imgie will become established along
the riverbanks once the area has stabilized. Wattantinuity will adapt and replace the
existing lacustrine fringe with a typical riverimeetland fringe.

e Indirect Effects

Removal options will return sediment transport cauity to the river system that will
likely result in plant growth media through therfation of bars and islands below the
dam, where the river is somewhat incised. Thisseatiarea will reach equilibrium with
the river system providing opportunities for plgnbwth, regardless of sediment removal
options. Downstream release of sediment will insegalant establishment over time. The
amount of sediment released will affect the amaeingrowth media available. Over
time, these sediments will continue to be trangabdownstream; this should result in an
increase of plant growth as long as these sedimentsin in the system.

e« Cumulative Effects

No significant cumulative effects are anticipatedsade of ongoing agricultural practices
that could have some minimal effect on wetland veggemn.

4.4 Unavoidable Adverse Impacts (on all resources)

4.4.1 Unavoidable Adverse Impacts on Surface and Gr  oundwater

All removal alternatives will lower stable surfaged groundwater in the immediate area
that will affect plant-moisture relationships. Rluating water elevations will replace the
relatively stable controlled system triggering meeasonal plant-moisture relationships
and the availability of moisture to plants. Loweyiof groundwater in the area could
affect production of adjacent developed wells. Aakdle data indicate that groundwater is
relatively deep (greater than 150 feet). However, data were available for wells

adjacent the project area. These wells could ket by less river-induced recharge of
groundwater.
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4.4.2 Unavoidable Adverse Impacts on Water Quality

All removal alternatives will increase turbidity itme river system. Short-term and
localized impacts associated primarily with turbydare possible during construction and
changes in river flow. Construction impacts aracgpdted to be minimal through timing

of construction. Flow events will dictate how andem sediment will be transported.

4.4.3 Unavoidable Adverse Impacts on Vegetation/ W  etlands

As outlined in section 4.3.3.2, much of the extmetland vegetation will adapt to drier
conditions and convert to upland or transitionacies of plants. There is also wetland
vegetation in the diversion ditch. The diversiotcldiwetland will be lost by filling with
concrete rubble and sediment from the dam. Wetlagetation may be salvaged prior to
placement of waste material in the ditch. Salvagetland sod could be utilized to
stabilize areas with sufficient moisture as partafstruction reclamation.
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Table 3 Comparison of Environmental Consequences

Alternatives

Proposed Action
Alternative 3A Single-
Season Dam Removal
and Release of
Sediments

Alternative 1
No Action —
Leave Dam in
Place

Alternative 2 Dam
and Sediment
Removal

Alternative 3B
Staged Dam
Removal and
Release of
Sediments

Alternative 4 Dam

Removal and Partial
Sediment Removal and
Partial Downstream
Release

Surface and Increase short term No change in Limited short term Increase short Increase short term
Groundwater siltation of irrigation current siltation of irrigation term siltation of siltation of irrigation
Resources diversions downstream condition diversions irrigation diversions downstream
downstream diversions
downstream
Soil/Land No long term impacts No change in No long term impacts No long term No long term impacts
Resources current impacts
condition
Air Quality No Long term impacts No change in No long term impacts No long term No long term impacts
current impacts
condition
Water Quality | Short and medium range | No change in Minor short term Minor short term Minor short and medium
increase in turbidity current increase in turbidity increase in range increase in
condition turbidity turbidity
Vegetation/ No net loss and potential | No change in No net loss and No net loss and No net loss and potential
Wetlands downstream gain current potential downstream potential downstream gain
condition gain downstream gain
Weeds Short term increase No change in Short term increase Short term Short term increase
current increase
condition
Fisheries Will increase fish Habitat Will increase fish Will increase fish Will increase fish
mobility and spawning fragmentation mobility and spawning | mobility and mobility and spawning
habitat and fish habitat spawning habitat habitat
exclusion
continues
Wildlife No long term affects No change in No long term affects No long term No long term affects
current affects
condition
Threatened/ Will promote passage Habitat Will promote passage | Will promote Will promote passage
Species of and spawning habitat fragmentation and spawning habitat | passage and and spawning habitat
Special and fish spawning habitat
Concern exclusion
continues
Community Local residents in-favor No change in Local residents in- Local residents in- | Local residents in-favor
Impact of project current favor of project favor of project of project
condition
Aesthetics Increase natural river No change in Increase natural river Increase natural Increase natural river
functions current functions river functions functions
condition
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Alternatives Proposed Action Alternative 1 Alternative 2 Dam Alternative 3B Alternative 4 Dam
Alternative 3A Single- No Action — and Sediment Staged Dam Removal and Partial
Season Dam Removal Leave Dam in Removal Removal and Sediment Removal and
and Release of Place Release of Partial Downstream
Sediments Sediments Release
Recreation Increase fishing, boating | Continued Increase fishing, Increase fishing, Increase fishing, boating
portage for boating boating
boaters, no
change in
fishing
Cultural No significant impact, No change in No significant impact, No significant No significant impact,
Resources dam not eligible for current dam not eligible for impact, dam not dam not eligible for
listing condition listing eligible for listing listing
Public Limited involvement to No change in Limited involvement Limited Limited involvement to
Controversy date response from current to date response from | involvement to date response from
nearby residents condition nearby residents date response nearby residents

positive

positive

from nearby
residents positive

positive
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5.0 PUBLIC PARTICIPATION

According to Brad Schmitz, little public commentisticipated due to limited public use and
interest in the area. Adjacent landowners have beatved through communication with FWP
personnel and as part of the Conceptual Plan. Heryéwe public will be encouraged to
comment on the draft EA through:

* Legal notices published in local and regional neagsp publication(s) including the
Billing Gazette, Miles City Star.

* Legal notice and posting of draft EA on the FWP svieh
http://fwp.mt.gov/publicnotices

» Direct notice to adjacent landowners and downstreater users within 5 miles.

» The draft EA will be available at the Region 7 Hegaalters in Miles City and the
FWP State Headquarters in Helena.

The public comment period will be 30 days. Thiblpucomment period will begin on March
25, 2008 and run through April 25, 2008. Writtemmmments may be emailed to
brschmitz@mt.gov, or sent to the following address:

Brad Schmitz

Regional Fisheries Manager
FWP, Region 7

P.O. Box 1630,

Industrial Site West,
MilesCity MT 59301
406-234-0914
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6.0 People Associated with the Project

List of preparers:

Ron Orton Allied Engineering Services, Inc.
Paul Sanford, PE Allied Engineering Services, Inc.
Dale Miller Mainstream Restoration, Inc

Karin Boyd Applied Geomorphology, Inc.

List of Internal Reviewers:

Brad Schmitz Montana Fish, Wildlife and Parks, Red

Paul Valle Montana Fish, Wildlife and Parks, Dasegnd Construction Bureau
Kevin McDonnell Montana Fish, Wildlife and Parksgddgn and Construction Bureau
Rebecca Cooper Montana Fish, Wildlife and Parksidgaurters

Glenn Phillips Montana Fish, Wildlife and Parkslitat Protection Bureau
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Figure 3: Water Resour ces
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Figure 4: USGS Topographic Map
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Figure5: Site Aerial Map
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Figure 6: Conceptual Work Plan
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APPENDIX A: Engineering Cost Estimate

SH Diversion Dam Removal Project
Engineer's Estimate

Unit Price Schedule

DAM REMOVAL & SITE WORK

Alternative #2
Sediment Removal

ITEM DESCRIPTION TOTAL QTY | UNIT|UNIT PRICE| QUANTITY TOTAL
101 Removal of Concrete Structure (South Wingwall) 115 CY $25.00 0 $0
102 Removal of Concrete Structure (North Wingwall) 70 CY $25.00 0 $0
103 Removal of Concrete Structure (Headwall) 500 CY $25.00 500 $12,500
104 Removal of Concrete Structure (Footer) 440 CY $25.00 440 $11,000
105 On-Site Disposal of Concrete Structure - North Side 540 CY $10.00 470 54,700
106 On-Site Disposal of Concrete - South Side 585 CY $15.00 470 7,050
107  Sediment Excavation 42,000 CY $2.75 42,000 $115,500
108 On-Site Disposal of Sediment - Cover Over Concrete Debris in Ditch ,500 CY $4.50 1,536 $6,912
109 On-Site Disposal of Sediment - Scour Hole ,700 CY $3.50 1,700 $5,950
110 On-Site Disposal of Sediment - State Land ,000 CY $3.50 0 $0
111  On-Site Disposal of Sediment - Fill Ditch - South Side (30 mile round trip) 16,300 CY $10.00 19,300 $193,000
112 On-Site Disposal of Sediment - Fill Ditch - North Side (1 mile round trip) 19,464 CY $4.50 19,464 $87,588
113 Bank Protection Along Scour Hole Fill 250 LF $50.00 250 $12,500
114 Wetland Sod Removal in Canal (place over scour hole fill) 200 CY $4.50 200 $900
115 Top Soil Removal in Canal (20007 960 CY $2.00 960 $1,920
116  Top Soil Removal on State Ground 430 CY $2.00 0o $0
117 Temporary Access Road 470 Y $3.50 470 $1,645
118 Dewatering LS |$20,000.00 $20,000
119  Site Reclamation (Grading & re-veg of out of channel disturbed areas) LS ]$10,000.00 $10,000
120 Site Monitoring YR | $5,000.00 $15,000
121  Site Maintenance for Irrigation Intakes EA | $1,080.00 $0
122 Mobilization/Demobilization EA |$15,000.00 1 $15,000
123 Best Management Practices per SWPPP LS | $5,000.00 1 $5,000

Subtotal
Contingency at 25%

Allied Engineering Services, Inc.

GRAND TOTAL

$526,165

$657,706

Alternative #3A
Sediment Release

TOTAL
$0

QUANTITY

$0
$12,500

$11,000

$4,700

$8,899

$7,050

$6,912

$190

50
$1,645
$0

$10,000

$15,000

$3,240
$15,000

$5,000

$131,541 Contingency at 25%

Subtotal _$119,586

GRAND TOTAL $149,483

Alternative #3B
Sediment Release (Staged)

QUANTITY

$5,000

Subtotal

$29,897 Contingency at 30% $40,376

Page 45

$134,586

GRAND TOTAL _$1 74,962

Alternative #4
Partial Release/Removal

QUANTITY|

Subtotal _$341,137

Contingency at 25% $85,284

GRAND TOTAL _$426,421
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APPENDIX B: Sediment Analysis

In order to assess potential adverse impacts adsdowith sediment releases following
dam removal, the volume of sediment currently stdrehind the structure was compared
to the average annual sediment transport capakcttyeolongue River at the project site,
as well as the typical channel dimensions downstre& the structure.  The results
indicate that the volume of sediment stored bekteddam is approximately 25% to 42%
of the total annual bedload transported by therriv€omparisons of the volume of
sediment stored with channel dimensions indicadé ¢hnservative estimates of sediment
delivery rates could result in up to 2 feet of meagradation downstream of the dam
over a channel length of 0.8 miles. Although thendemoval will result in the delivery
of accelerated volumes of sediment downstream,atrslable data suggest that this
process will not result in long-term adverse impact

To estimate sediment transport capacity of therrimegeneralized HEC-RAS hydraulic
model was built using available cross-section daar and at the project site. This
hydraulic model was developed using the computegnam HEC-RAS version Beta 4.0.
Sediment TranspoKCapacities were calculated using the Hydraulic @esools within

the model. Three available surveyed cross-sestieere used to create the model; these
cross-sections were duplicated at 1000- foot sgaaid vertically adjusted to a slope of
0.175%. An assumed temperature off5@as used in the analysis.

Mean daily flow hydrology was developed for the US®&age Tongue River at
Brandenberg Bridge near Ashland, MT (Gage No. 0830Y. Approximately 19 years
of record were used to determine the daily meanesalThe average daily flows for the
site range from a low of 158 cfs to a high of 1,418 (Figure 6). The mean daily
hydrograph shows a typical snowmelt scenario widseflow conditions from fall
through April, followed by a rapid increase in flsvirom early May through mid-June,
and falling flows from mid-June through late July.
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Figure 1 Mean Daily hydrograph for Tongue River at Brandenberg Bridge (USGS
06307830)
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Two sediment gradations were used for the asses$sraTe gradation was derived from

a bulk sample (5-gallons collected from the uppen feet of sediment at a location

within 100-feet upstream of the dam (Confluencd)7)J0 The second sample consisted
of a surface streambed material sampled upstreatimeaBrandenburg Bridge (USGS,

2004)

To evaluate the range of transport rates that woeldlescribed by different sediment
transport functions, the bulk sediment gradatiors wasessed using modeled hydraulic
conditions at the USGS cross-section near the Bramarg Bridge. All five functions
available in the HEC-RAS model were utilized, ahd tesults compared. Of all of the
rating curves generated (discharge versus sediodunne transported), the Meyer-Peter
Muller (MPM) equation yielded the lowest transprates. One possible factor for this
result is that the MPM function is a bed-load ostyuation, while the other functions
provide total sediment load (bed load and suspetwhat). Two of the functions (Yang
and Engelund-Hansen) yielded a sediment ratingecatwout one order of magnitude
higher than the MPM function, while the other twonétions (Ackers-White and
Laursen) yielded a sediment rating curve approxegaivo orders of magnitude higher
than the MPM-derived results. The MPM function satected as an appropriate means
of conservatively estimating sediment transporulgh the Tongue River system.

In order to determine sediment transport ratesptbdel was run using the Meyer-Peter
Muller (MPM) function to evaluate the effects oftbachannel geometry and gradation
on sediment transport. A series of rating curvesewdeveloped to correlate stream
discharge to sediment transport rate for a ranggaxfation/cross-section scenarios. For
a given gradation, the difference in transport leetw the cross-sections was
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insignificant; however, results derived from theotgaediment gradations depict a broad
range of transport capacities.

An estimated range in the total annual sedimerd able of transport by the Tongue
River at the project site was calculated by devielppating curves for both the bulk
sediment gradation and the surface bed gradatiog tise MPM transport function. For
each gradation, a daily sediment transport quamtdg determined for each day of the
year. The total annual sediment load in tons was ttalculated by summing the daily
values. Annual sediment transport in cubic yards walculated by multiplying the load
in tons by a factor of 1.26 tons per cubic yardasdkl on the bulk gradation,
approximately 100,000 cubic yards are transportadually, while approximately
170,000 cubic yards are transported using the sirfzed gradation. Finally, the
percentage of impounded sediment was calculatedivelto the annual and seasonal
transport capacity for both gradations. Tabledvjales a summary of these results.

Table 1: Summary of Estimated Seasonal Transport

Season Over 1,000 cfs | Over 750 cfs | Over 500 cfs | Annual
# Days 41 55 68 365
S <3 Tons Transported 52,118 62,899 69,270 126,475
AEL
o < D
g Zm % Annual 41% 50% 55% 100%
=
@ @ Tons Sediment 52,920 52,920 52,920 52,920
o
2
c % Season 102% 84% 76% 42%
8
53 Tons Transported 77,950 94,980 105,681 213,821
c 50
S |8§F
T Zm
i % Annual 36% 44% 49% 100%
6 ()]
8 2 Tons Sediment 52,920 52,920 52,920 52,920
()]
S
= % Seasonal 68% 56% 50% 25%
[
[a
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It is difficult to accurately define the anticipdteffects of sediment loading due to dam
removal because the available information, bothsita-physical measurements and
research in the literature is limited. In partamllit is difficult to calculate the rate of

sediment entrainment to be expected once the daremsved. Since the sediment
transport analysis for this project is based upmitéd data reflecting only two sediment
gradations and an assumed natural channel configy@and since detailed effects from
other dam removal projects in similar settings haotbeen identified, the results of this
analysis should be considered approximate. Adtiti@lata and analytical procedures
that would allow the development of a more refisediment transport model include the
following:

* Multiple sediment samples throughout the impourgkstiment;

* Multiple natural cross-sections outside of theuafice of the dam or roads,

* Multiple natural channel bed gradations outsideitifleence of the dam or roads;
and

* Application of a more sophisticated sediment maagprocedure.

Approximately 42,000 cubic yards of sediment is ampded behind the dam. Based on
results derived from the bulk sediment gradatidve impounded sediment represents
42% of the annual natural sediment bed load and @5%e bed load cumulatively
transported when average flows exceed 500 cfsy(ddaly through mid-July). For the
bed surface gradation, the impounded sediment \®luepresents 25% of the annual
natural sediment bed load and 50% of the bed Iggidally transported during the early
May through mid-July timeframe. Therefore, undéhex gradation scenario, the
maximum amount of sediment potentially releasedngudam removal would be a
significant fraction of the typical annual bedldaginsported downstream.

Previous studies of dam removal indicate that ttesien and transport of impounded
sediment is not immediate upon structure remowatha ultimate achievement of post-
dam sediment transport equilibrium is related ®dhbcurrence of high flows. The result
is that sediment delivery typically occurs as aeseof pulses. In the March 2005 issue
of Science Findinggublished by the Pacific Northwest Research &tatsordon Grant,

a geomorphologist and research hydrologist at ti&/FResearch Station, explains the
process a river undergoes following the removal sfall dam:

Once the face of the dam is removed, the river slayer a waterfall of sediment
and begins eroding toward the pre-dam channel. Strep break in slope as the
new channel cuts backward into the wall of sedinsenélled a knickpoint. At the
time a small dam is removed, there is often a polssediment entering the
channel associated with the formation of the krooki Additional pulses then

coincide with the first major storms after the rerab Erosion continues in an
episodic fashion until the wall of sediment that lecumulated behind the dam
is broken down and the knickpoint gradually retseatpriver. Through this
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process, the river reestablishes its original geadi though it may or may not
return to its pre-dam riverbed.

This concept demonstrates that the time of yearnath the dam is removed will play a
part in how much sediment is transported immedjdtdlowing removal.

Another means of assessing the potential impactsediment loading to downstream
reaches is to consider the volume of sediment imged with respect to the typical
dimensions of the Tongue River channel. This adlengeneral estimation of the amount
of cross-sectional area that the sediment wouldntiatly occupy over varying channel
lengths. Based on Cross-Section 7 of the Conckpesign Report (Confluence, 2007),
simple volumetric calculations indicate that if th2,000 cubic yards of sediment was
deposited over lengths of 0.8, 1.6, and 3.3 miles,depth of accumulation would be
approximately 2, 1, and 0.5 feet, respectivelyisTgeometric exercise seems reasonable
given that the average impounded sediment depthtbeeestimated 0.64 mile length of
impounded sediment was calculated to be 2.3 félwever, empirical evidence from
other low-head dam removal projects suggests thahnof the sediment stored behind
these dams will remain in place. Prior removal @ctg§ indicate that a new floodplain or
terrace feature will form within the formerly impoded area following dam removal.
This sediment is then more gradually eroded antsparted as a consequence of long-
term channel migration.

Two pump diversions are located within the firstefimiles downstream of the dam The
first pump location is approximately one mile beltdve dam and the second location is
approximately three miles below the dam. Pumprdives float within the river and are
typically removed from the river after the irrigati season is over. Further downstream
(over five miles) there are permanent irrigatiouaiures located within the river. Since
empirical evidence from other low-head dam remgvrajects suggests that impounded
sediment is transported episodically rather thaa asgle massive slug, it is anticipated
that several miles downstream of the project $ite,released material will be reworked
with respect to grain size and spread as a relgtithen layer on the channel bed.
Assuming that the pump diversions allow flexibilityith regard to the timing and
location of their use, no adverse effects to itraga facilities are expected from the
Proposed Action. The transported sediment masBleuis expected to decay both
spatially with distance downstream of the dam amdporally over the course of several
years. A small irrigation facilities maintenancedget has been included in the cost
estimate of the Proposed Action; the maintenanagddvoclude monitoring impacts and
addressing accumulated sediments at irrigationdnatival sites.

With regard to overall stream ecology, some reseaupports the notion that the river
ecosystem will quickly recover from the impactsaofy sediment loading; however, this
is by no means a certainty. It is important taogggze that the aquatic species within the
Tongue River are accustomed to and thrive in ansed-rich environment, such that
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bedload transport as well as increased turbiditg thu elevated suspended sediment
concentrations should not result in a long-termantgo aquatic life (Hubert, 1993).

The reach of the Tongue River immediately belowdamn (about 2-3 miles downstream)
is likely scoured below its pre-dam elevation (dige reduced sediment in flows
downstream of the dam). As a result of the sedirdepletion and resultant scouring,
this reach of river exhibits a coarse bottom thavjgles habitat to catfish (Brad Schmitz,
FWP Region 7 Fisheries Manager; personal commuaigailovember 26, 2007). Once
the SH Dam is removed and the impounded sedimedtib®transported downstream, it
is likely that the reach below the former dam lawatwill return to a channel bed
dominated by fine sediments.

Based on the results of the sediment transporysisalt is expected that there will be no
significant long-term adverse impacts associateith wedimentation as a result of the
Proposed Action.
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